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ABSTRACT

Mater.als handiing equinm ent as enunerated bhelow was
installed inothe USS SALEM (CA-139) and wiae evaluated during

the underwey replenishmert o Crovioaons, peaeral stores, cloth-
mg and smalt stores, and suio's stores stock, conducted wath tne
units of the S.xth Flee' in o L cditerrancan Sea during Lop-Ren 1)

May 1995;
l. Vertica, tre ittt conveyor, plattesn tvpe, | oeace

2. Gravity corveyors, skate whecel type, aluminun,,

[y

12 wnches wide, wn ienyth. of 10 feet, 60 cacl.

3, Graviy conveyors, skate wheel type, aluminum,
2 inches wide, 1n leneths of 5 {eet, 11 ecach,

4.  Aluniinumm chutes, telescopic, with retarder tape,
1! each.

5. Vertical canvas chutes, bafflc retardent, 3 cach.

This eq upment demonstrated in an outstanding manner its
ability to increase the over-all efficiency of this receiving combai-
ant ship to accept, segregate and strike below decks cargo from
the delivering ship, while reducing a number of personnel involved
from approximately 950 to 450 and achieving the standards for the
underway replenishment operation as set forth by the Commander,

Sixth Fleet,

Increases in the amounts of equipment furnished were war-
ranted in order to obtain even better results, and this additional
equipment in the form of gravity conveyors, telescopic metal
chutes and vertical canvas baffle retardent chutes were sent to
the US5 SALEM (CA-139) in time for the Log-Rep 13 of June 1955,

Additional data pertaining to this equipment is available
as Naval Supply Research and Development Engineering Report
No. 2.1053 (Report No, 1) entitled "Specifications‘ Placement and
Use of Materials Handling Equipment Aboard USS SALEM (CA-139)
and Destroyers of Destroyer Division 142 Previous to Evaluation

During Med,Log.Rep No. 11, May 1955",

1ii
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SUMMARY

PROBLEM

he cardinal malitary essential to be achieved by the re-
cewving ship during the underway replenishiment operation is ex-
pressed by the Commander, Sixth Fleet, in parapraph 4 of his
letter, Scr Obl, Dated 1l February 1955 and 1s herewith quoted

vernatim,

"In the case or recerving ships, the requirement 1s that
the ship be oreamzed to replenish at sea rapidly, accepting cargo
at the rate transterred by the delivering ship; and also, that the
cargo be sorted, seygregated and struck below at apout the same
rate as the carygo is received, while sinaltancously maintaining
a4 siate of on pal readiness approximiating tnat of Ygeneral quar-

(G

2 ar to tne anstaitation ol marertals tandling cquipn.ent
vt JSh sALEM (Ca-109), the unde rwan slenishment opera-
Lol Tade the s e ol vxlonsive manpowe s cmberative,  [herefore,
1w reginred that i the operation was Lo be accomplished with

anv reasonable degree ot rapidity, son e Y00 to 950 men be as-
sipned during the phase of the operation.

Without materials handling equipment it was obviously nec-
essary that each item be handled individually and manually. The
very nature of such an operation, utilizing as it did over 900 men,
precluded even an approach to the standards required by the Com-
mander, 5ixth Fleet, and so long as such a system remained in
effect, the standards could only remain as a basis for academic

discussions

FINDINGS

The results of testing the equipment in the USS SALEM (CA-
139) during replenishment operations in the Mediterranean during
Log-Rep 11, May 1955, testified that the intelligent utilization of
the equipment reduced by four hundred the personnel involved, per-

= = . -



Mo oo s Slow s ern Do he maintaired, caused cargo

Loy o TPUCK Delow ds Wi, el f, and peri ited the Shlp o

Moew Lo o Sdate of comnboer evhiness approxan ating "General

A striking examnple of the success of the equipment was the
pecformiace o the cortaeal ©oe Bt convevor, Herctofore sorne
sty tons of potatoes nad to be worsted by hine to tne 02 level from
the main deck, an operation whica sequired sor e tive to six hours

and dalternate helts ot men, By the coe of che conveyor, the sane

twraage 0: cotatoes could He hooood noone to ane and a half hours,

wiin ress mango ver and tatigue, The consve yor deposited crates

on the 02 revel fron the main deck at the raie of sixteen per nan-

e,
A totar of 110 tons of brovisions wers ~c.e1ved by the USS
SALEN (CA-1 ) i three hours and four ninates, and ail tonnage

Wds SUr1ck becow ot tre o of recetpt,  Thus, the results of the

cquibment tests s~ould be conswdered - angnalnied success,

KICCUONMMEDND LTINS

Ros cecommenaea Loot such ttem. 0 ndtertals nandiing

QUILC 0 s .+ he e ot Uil the ot nlar demands ot

teesaaap sas be made vart of the A owarce Liast ol such ships

and be sarmshed on demand basis,
It oo turthes ccoo vmended that oo Tinderwav Replenishment
De Drepasec Dy cach recotving ship oo chat it be accepted as

Apart oo the internal organmization of the ship,

Pl

Gn Whate oo

[t “hould ¢ recopnlzea that such a 31l is of paramount
milltarv rmportaace, detetilng 15 it wouald the requirements of
all ¢concerned in the operation, .nd the procad-ires to be followed,
if “he -repienishment evolution is to be accomplished with optimum

¢tficiency and a minimum of personnel and effort,
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EVALUATION OF MATERIALS HANDLING EQUIPMENT
FOR UNDERWAY REPLENISHMENT OPERATIONS
ON USS SALEM (CA-139)

INTRODUCTION

Underway replemishnoent, as we know 1t today, had its in-
ception during World War 11, but its influence on the mobile logis-
tics support concept was probably not fully realized until the out-
break of the Korcan War in June 1950, During the carly can paigns
of that war the urgent need for specific materials handling cquip-
ment to umplement the effective replenishment at sca methods was
vorced by CAPT (then CDR) T. A, Long, SC USN, at that tin.e
Logistics Officer for Con mander Service Squadron THREE,

Replenishment at sea procedures, and equipment pertain-
ing thereto, have been tested more recently with units of the Sixth
Fleet under the dircection of CAPT E, D. Stanley, Jr., SC USN,
Logistics Officer for the Con mander, Sixth Flect. Under his
direction underway replenishment has reached a high degree of
cfficiency and, while much has been done to inprove methods,
procedures, and procure necessary cquipment, much still remains

to be done.

The ability of a ship to replenish underway is an essential
military characteristic, and the ability of a fleet to maintair itself
and operate in any given area is largely dependent upon the profi-
ciency it can assume during the underway replenishment evolution.

Heretofore, tha investigations conducted in the field of
underway replenishment techniques, and the improvements accon:-
plished, have been to a large degree confined to delivering ships.,
The successful development of the vertical pocket lift conveyor by
the U, S. Naval Supply Rescarch and Development Facility for use
on the delivering ships eliminated to a great extent the difficulties
peculiar to these ships, and by increasing the rapidity of transfer
and increasing the rate of tonnage transferred to the receiving
ships created a demand for improvements in replenishment tech-
niques on the receiving ships inasmuch as the ability of the deliver-
ing ship to transfer tonnage exceeded, as a general rule, the ability
of the receiving ship to accept the cargo, segregate, and strike
below decks, even though it was the rule rather than the exception
for receiving ships to operate on an all hands evolution basis.,

1



Inorder, therefore, to overcome the difficulties anent re-
plemshment and inherent in the recerving ships, the Commuander,
Sixth Fleet in his letter dated 11 February 1955, Serial 061, set
forth certain standards to be met during the underway renlemsh-

ment evolution, and these standards postulated the itellivent use

of materials handling equipi ent,

The standards of the Commander, Sixth Fleet are the re-
sult of extensive studics conducted during underway replemshn ent
operations and permit the combatant ships involved to assume an
offensive and defensive posture, to maintain an adequate degree of
logistic readiness consistent with cconomy of time and support
shipping, and to be employed as may be expected in the event of a

general war,

These standards are enumerated below and their success-
ful achievenient permits the receiving ship to replenish underway
while simultaneously maintaining a state of combat readiness

approximating that of "gencral quarters',
PP g 1Y q

1. Replenishment evolutions will be conducted with a

minimum interference with combat readiness.,

2, The removal of cargo from transfer stations and
the stowage of supplies will be conducted at the highest hourly ton-

nage rates consistent with safety,

3, The operation is to be conducted in a minimum time,

4, The operation is to be conducted with a minimum of

personnel, consistent with other considerations.

The complete evaluation of the equipment used in the USS
SALEM (CA-139) during the replenishment at sea operations is
covered in this report, The equipment was used originally during
underway replenishment operations conducted by the Sixth Fleet
in May 1955, The operations were witnessed by CDR R« E. S. E,
Fullam, SC, USN; Supply Engineering Officer of this Facility, and
the results of his observations form the basis of conclusions and

recommendations in this report,

Four types of equipment were evaluated: (1) a vertical
tray lift conveyor, (2) gravity roller conveyors, (3) metal chutes
with retardent tape, and (4) canvas baffle chutes for vertical move-



and evaluated
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VERTICAL TRAY LIFT CONVEYOR

General Description

Ihe mann operational feature ot the Vertical Tray Lift
Conveyor, platformn type, s that the Lifting plattorn s, when in
the litting position, are in a horizontal plane and as they pass over
the topmost poimnt of the conveyor they assume a vertical position

for therr downward rmovement, (Sce Figs, 1 and 2),

This peculiar teature permits a compact design and per-
intts installation on ships within exceptionally lin ited spaces Its
mstallation in the USS SALEM (CA-139) on a temporary basis
denconstrated this fact, (See Figs, 3, 1, and 5).

Used primarily to hoist crates of potatoes from the main
deck to the 02 level, it is designed to lift boxes 19 inches square
by 36 inches in height maxinun, size carrying loads of one hun-

dred pounds.

!« The trays are on a 43 inch center to center dis-

tance along the chain,

2. The trays are manually loaded, waist high, with
auton.atic pickup and the machine was geared to hoist sixteen
trays per minute, or at a maximum rate of 48 tons per hour,

3. The discharge, at the topmost point of the n.achine,

was by nianual removal.

4, During its operation, the equipment was used to
capacity only at short intervals because of occasional interrup-

tions in the flow of crates.

5. The operation of the machine can be reversed and
crates or bags lowered at the same rate. (See Fig. 6),

Control

Control of the machine is maintained at both upper and
lower levels, An enclosed box on the lower level contains a re-
versing magnetic starter with differently coloured push buttons
marked UP/DOWN/STOP, and on the upper level, STOP. Thus,
control is exercised at both levels. (See Fig. 7).



Fhe Dittan the USS SALEN (CA-139) was at a herght ot
F70 1" but the roachine can be bult to fit particular herwghts on

an, "as desieed!, basis.,

Construction

The nmachine 15 a portable type conveyor, The tran e con-
sists of anple rron, number I pgapge sheet guard over the drive
chain, and nun ber 16 page sheet guard around the conveyor, (Sce

Fige &)

As the lifting trays approach the top of the conveyor the
attached roller cams by moven ent in their restraining channels
force the trays to assun ¢ a vertical position for their downward
travel, As the vertical trays reach the botton. of their travel the
roller cams move the trays from a vertical to a horizontal position
for loading on the upward travel,

The special feature of the tray control which allows them to
assume a vertical position on their downward travel, is a great

spdace sdver,

The packages are loaded manually to the trays 22" from the
deck, The discharge i1s 17" 4" high through the top of the unit, The
discharge 1s also manual.

The Vertical Tray Conveyor is designed to rotate at a speed
of 16 trays per minute, Carrying 100 lbs. one unit will deliver 48
short tons per hour,

The Vertical Tray Lift Conveyor is a development of the
Kornylak Engineering Conipany, 517 Comn.unipaw Avenue, Jersey
City, New Jersey. Its basic characteristics are as follows:

l. Serial Number: VTC 1

2+ Manufacturer's Serial Number: 1337

3. Drive: Electrics 1/2 H,P. Totally enclosed,
220/440 Volt - 3 Phase - 60 Cycles - Gearhead Motor with chain

to conveyor drive shaft, Reversing magnetic starter with UP/DOWN/
STOP station at lower level and STOP station at upper level,



4. (,‘up;\cu}':

e Maximun packages size 19" x 36" high by
100 lbs,

b. Trays on 43" center to center distance along
the chain,

5. Speed: 16 trays per minute, However, sprocket

spares are supplied and can be installed to obtawn cither of the
following speeds: 10-1/2 trays per nanute and 20 trays per min-
ute.

6. Lifting Rate:

a. Lifting 100 lb, crates at the rate of 16 trays
per minute; 48 tons per hour,

b, Lifting 100 lb, crates at the rate of 20 crates
per minute; 60 tons per hour,

c. Lifting 100 lbs crates at the rate of 10-1/2
trays per niinute; 36-1/2 tons per hour,

7. Loading Height: Manual load to tray 22" high with
automatic pickup by tray,

8. Discharge: 17' 4" high through topmost point, with
manual removal of crates,

9. Dimensions: Body 34" wide by 30" front to back,
Height - 17t 4",

10, Guards: Number 14 gage guard over drive chain,
Sixteen gage housing around conveyor, angle iron guard at top to

prevent crates from falling off carriers.,

11, Weight: 2,000 Ibs,



-

Fig. 2. - View showing the
discharge section of the tray
lift conveyor, Note that as
the package approaches, it
is manually removed from
the unit, The lifting tray
then changes from a position
at right angle to the axis of
the conveyor to a position
parallel to the unite NSRDF
Neg. No. 290-8.

Fig., 1. - General over-all

view of the vertical tray

Lift conveyor currently in-
stalled in the USS SALEM
(CA-139) to effect the

movement of supplies

from the
02 level,

main deck to the

Reversing features

permit discharge from 02
level to main decks Note
guards along upper portion
to prevent packages fron

falling,
290-1.

NSRDF Neg, Mo,




Fige 3. - The tray lift conveyor in operation, View of the lower
level with man stationed at the control, NSRDF Neg. No. 323-1.

Fig. 4, - View of the load-
ing level of the tray lift con-
veyor. Conveyor is in opera-
tion and the rate is sixteen
trays per minute, Note man
in foreground with hand over
control buttons. NSRDF Neg.
No. 309-38.




Fig. 6. - The operation in reverse.

Fig. 5. - View of tray

Lft in operation looking
from namn deck to the

02 level, NSRDF Neg,
No. 309-39,

View showing sacks of potatoes

being lowered from the 02 level to the main deck, NSRDF Neg. No.

309-76.



Fig, 7. - View showing the control station on the lower level. The
buttons are labeled FORWARD/REVERSE/STOP, NSRDF Neg. No.
309-17.

A

Fig. 8. - View of the discharge section of tray lift conveyor looking
from main deck to the 02 level, Note sheet metal and bar type guards
used to prevent packages from falling. NSRDF Neg. No. 309-11.
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No 459 or 909 fabricated turns were furnished because judicious
overlapping of straight lengths serves the same purpose just as

efficiently for combat ship use,

Construction

Conveyors are made of aluminum alloy (61 ST) and con-
form to Federal Specification QQ-A-327a, 21 June 1951, unless
otherwise specified, The side rails of the conveyor consist of
two fornmed aluminum alloy channels , 125" thick. The channel
sections have a web of 3-1/2" with 1" flanges., The ends of coch
flange are rounded off and dropped forged to prevent the tearing
of overhanging packages. The side rails are mounted parallel to
cach other with the flanges turned to the outside of the conveyor,
Further, the side rails are aligned and adequately braced by nieans
of three or more cross members for a 5' section and five or more
cross members for a 10* section. These members are made from:
formed extruded aluminum alloy and are securely fastened to the
side channels by means of two through bolts for cach member.
The cross members are spaced between the first and second set
of wheels at cach end of the conveyor and uniformly in between,
One-quarter inch diameter holes are spaced at 3" centers to re-
ceive the wheel axles, There are holes for 20 axles in a 5' sec-

tion and 40 axles in a 10" section,

Three aluminum longitudinal strengthening bars 1" x . 125"
are spaced between the channel frames for 12" wide conveyors,

The wheels are made of cadmium plated stecl and have a
diameter of 2" and a face of not more than 5/8'", They have hard-
ened inner and outer raceways and are free running, The design
of the hub is of the baffle or labyrinth type to keep grease in and
dirt and water out. The construction of the complete assembly is
so constituted to prevent salt water corrosion during use and dur-
ing its storage at sea, The wheels are mounted on 3" centers, 16

per foot for 12" wide conveyors,

Five foot sections of this type of conveyor will hold 1, 050
lbs. if the conveyor is supported at each end, and under the same
circumstances a ten foot section will hold 525 lbs,

The five foot sections of the assembly have a total weight
of 25 lbs. and the ten foot sections of the assembly have a total
weight of 50 lbs., and,therefore the spotting of the equipment, its
removal and stowage after use is a matter of easy accomplishment.
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Fage 94 - The lack of naterials handling equipn ent causes con-
gestion of supplies, delays the novement and striking below of
cargo and raises fatigue level, View on the USS SALEM (CA-139)
31 May 1955. NSRDF Ncg. No, 323-3,

Fig. 10. - The long white line. In order to meet the standards of
the Commander, Sixth Fleet for underway replenishment operations,
the use of manpower alone is not enough, View on the USS SALEM
(CA-139) 31 May 1955, NSRDF Neg. No. 323-5.
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Fig. 1l. - Demonstrating the ex

rials

Fig. 12. - The application of
lightweight conveyors on the
main deck of the USS SALEM
(CA-139) moving supplies
iron: the segregation point to
the striking zone. Note the
conparative use of man
in this view and Figs.
NSRDF Neg. No. 309-54.

cessive use of manpower when mate-

handling equipmrent is lacking. NSRDF Neg. No, 309-30,

power
10 and 11. .
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Fig. 13, - View on the main deck of the USS SALEM (CA-139)

showing the application of lightweight conveyors,

309'31.

Fig. 14. - Showing the
ease with which packages
are moved on the free run-
ning wheels. NSRDF Neg.
No, 323-6.

16

NSRDF Neg. No.




Fig. 15. - Shifting the line. View showing the case with which the
lengths of conveyor can be moved, Note men carrying lengths of
conveyor., NSRDF Neg, No. 309-45,

Fig, 16, - Showing the overlapping of conveyors and the elimination
of 459 and 90° fabricated turns. NSRDF Neg., No. 309-29,

17




Fig. 17. - The turn. Another view of the overlapping of the con-
veyor lengths avoiding the use of fabricated turns, NSRDF Neg.

No. 323-2.

Fig. 18. - Showing the
application of lightweight
conveyors to effect the
lateral movement of supplies
through superstructures.
NSRDF Neg., No. 323-4.
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TELESCOPRIC ALUMINUM CHUTES WITH RETARDENT TAPE

Due to differences in deck herghts 1t was deemed advisable
to design a chute that would {1t the particular requirements of
corcbatant ships, It would have to be of hght weight, readily ad-

justable, and casily handled,

The final result of these considerations was a chute that
cvolved in the form of a two section unit, Each chute was de-
stpned to be assembled 1 two parts, one scction shding over the
other and provisions were made to securce these scctions at any

desired length, thus forming a rigid chute, (Sece Fig, 19).

Construction throughout was of alun inum, The chute in
most cases, although not necessarily, rests directly on ladders
passing down from deck to deck.,  Lashing rings are provaded at
several places along the side of the chute to pern.it lashing to the
ladders  In this connection the chute can be stowed after use by
simply lashing 1t to the reverse side of the ladder,

In order to retard the excessive package speed that de-
velops because of the steep incline of ladders a special retarding
surface is attached to the bed of the chute, (Military Specification
MIL-D-17951(SHIPS}), 11 June 1954, Deck Covering, Lightweight,
Non-Slip, Silicon Carbide Particle Coated Fabric, and Beading

Scaler),

The skillful use of these chutes, eleven in number, in the
USS SALEM (CA-139) in conjunction with the aluminum lightweight

type skate wheel gravity conveyor, demonstrated the ability of such
equipment to speed stowage operations considerably, while requir-

ing only a minimum of personnel. (See Figs. 20, 21, and 22).

19
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- Showrmge the start of the cargo flow to the below decks

["‘_l,f. e
Note the taching rings on the chuate, NSRDF Neg. No.

tovee o,

ISR {,.

Fop, 21, Showing the nse of
the telescopie noetal «hute n
the 1SS SAL N (CA-1349),
Speed of container 1s re-
duced to such an extent that
man at botton: readily lifts 1t
off chute and transfers to ad-
jacent sailor at about waist
height, NSRDF Neg. No,
300-42,




Fig. 22. - The use of the telescopic chute in conjunction with
the aluminum lightweight skate wheel gravity conveyor below

main deck.

NSRDF Neg. No. 309-49,

é2




VERTICAL CANVAS BAFFLE RETARDENT CHUTHE

I'ies unat
CAPT E. DL Stanley, Jr., Logistios Otficer for the Con -
essfully developed by the U, S,

of cquipment 18 the sesult of an ornginal concept

-
mande s, Sisth Fleet, and was suc
Naval Supply Research and Developr ent Facihity for use with

ni il the Sixth Fleer,

Fhe chate as tatlored to fit the particular dimmensions of
the hatch Hpenvay where 1t s used providing the width of the chute

v onot bess than 27 inches and oreferably wider to eliminate jarmn -

rngt,

Fhe principle involved in the operation of the Vertical
Baffle Retardent Chute 1s to have the veloaity of the fall-
(See
Fig, 23). The flexability of the canvas construction will permit
Partitions placed

Canva
ing package retarded through a succession of small drops.,

absorption of son e of the forces of 1npact,
alternately within the frame of the chute act as baffles to retard
the package speed, Openings are provided along the length of the
chute for the insertion of steel delivery chutes of the appropriate
deck Tevelss These steel delivery chutes, however, were not used
in the USS SALEM, since it was found that lin ited space at the
lower deck level was not conducive to good operation, The length
of the sections is approximately ten feet, Additional sections may
he readily added to the basic unit, A pipe frame holds the chute

open at the upper level for proper entry of the containers and pro-

vides the means of suppert,

These chutes were used in the USS SALEM during Log-Rep

Il and were of the following dimensions:

29" x 34" x 40t
29" x 34" x 331
29" x 34" x 16

All were used successfully, Figs. 24 through 28 illustrate
the use of the chute aboard the USS SALEM.
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Fig. 24, - View of the use of the vertical canvas chute fron the
main deck of the USS SALEM (CA-139). Packages were dropped
a distance of 40'. NSRDF Neg. No. 309-26.

Fig. 25. - View showing the
use of the vertical canvas
chute. Note the method of
support; pipe frames in-
serted through openings at
the upper deck level provide
the opening and the support.
This particular chute dis-
charged four decks below,
NSRDF Neg. No. 309-24.
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Fig. 26, - Showing the use of the vertical canvas chute in con-
junction with the aluniinum lightweight skate wheel gravity con-
veyor, NSRDF Neg. No. 309-35.

BN "Zmﬁ’“fﬁ:, L " L !

\‘\\

1. '."‘ e .

Fig. 27. - View of package dropping to the first of a succession
of small drops retarding the velocity of the falling package,

NSRDF Neg. No, 309-51.
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Fip. 2os - The discharge pointy, Note that steel dehivery chutes

were not inusce durimg this operation,

NSRDF Neg, No, 309-73,




CONCLUSIONS

Vertical Tray Lift Convcyor

This unit was subjected to extensive tests, and was in opera-
tron daily for short periods of time for over two months in the USS
SALEM (CA-139) and its performance should be considered as highly
satisfactory, Geared to operate at sixteen trays per minute, or
forty-cight tons per hour, it demonstrated its value as a labor and
tume saving device by eliminating alternating shifts of men who
hoisted crates manually by line to the 02 level, and in operation,
dehivered crates to the 02 level simultancously upon receipt, When
1t 1s considered that from five to six hours were required to stow
approximately thirty tons by n.anual labor formerly, and that the
unit eliminated this time factor, then it should be considered that

the results were satisfactory,

Aluminum Lightweight Skate Wheel Gravity Conveyors

These units, efficiently assembled, and intelligently utilized,
permitted a reduction in personnel working cargo from 950 to 450,
maintained a constant pattern flow from receiving points to striking
zones and, for the first time during the underway replenishment
operation, permitted the USS SALEM (CA-139) to achieve the stand-
ards desired by the Commander, Sixth Fleet, for the replenishn:ent

evolution,

Telescopic Aluminum Chutes

The tests of the telescopic metal chute with abrasive retard-
ent material in the USS SALEM (CA-139) were considered highly

satisfactory,

Heretofore, each package was carried individually down the
ladders to the point of stowage, The use of the chute eliminates
excessive manpower and is an outstanding time saving unit,

Canvas Baffle Retardent Chute

The use of these chutes in the USS SALEM (CA-139) is con-

sidered a qualified success.
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[t 15 noted that on occasion packages have a tendency to
jam at the drop points, despite the flexability of the canvas to ab-

sorb son e of the force of inpact,

Furthermore, under constant usage, 1t 1s noted that canvas
15 subject to rapid wear and tear, and poses the problem of repairs
after long usage,

RECOMMENDATIONS

Vertical Tray Conveyor

Certain modifications to the unit should be considered.
Inner guards were fabricated by the members of the ship's com-
pany of the USS SALEM (CA-139) and were extremely successful
in protecting the drive chain, particularly in the loading and un-
loading of potatoes which had been sacked instead of crated,

It is recommended that these guards be incorporated in

future designs and fabrications of the unit.

Aluminum Lightweight Skate Wheel Gravity Conveyors

These tests in the USS SALEM (CA-139) and previous
tests with other units of the lightweight aluminum skate wheel
gravity conveyor, have confirmed opinions that such assemblics
are a vital part of equipment for ships engaged in the underway
replenishment evolution, It is recommended, therefore, that such
conveyors be added to the allowance lists of all combatant vessels
in such quantities as may be considered necessary.

Telescopic Aluminum Chutes

It is recommended that the curved portion previously used
in steel chute designs be eliminated where possible. It is also
recommended that such chutes be added to the allowance lists of
combatant vessels in such quantities as may be considered neces-

sarye
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Canvas Baffle Retardent Chute

It 15 noted that the Naval Supply Rescarch and Development
Facihity 15 continuing development work on thrs atenr . Nylon cloth
impregnated with ncoprene is being tested as a substitute tor can-
vas and 1s espected to be stronger, lighter, and occupy less cube,
Hateh dir ensions which limit desirable larger wadths of the chutes
Cause present jamnng trouble occasionally, but future develop-
ments may decrease this difficulty, These new umits should be

evaluated m future replenishment exercises prior to desipgn stand-

ardazation,

Finally, 1t is recommended that the Underway Replenish-
ment Bill be taken into consideration as a matter of paramount
mulitary inportance, The Underway Replenmishment Bill of the
USS SALEM (CA-139), a facsimile of which 1s reproduced in this
report as Appendix A, expresses the ultimate in such bills for
conm.batant ships of this type, It was prepared and written by
LCDR George C. Nelson, SC, USN, Supply Officer of the USS
SALEM (CA-139) and under the direction of CDR Edward M. Luby,
USN, the Exccutive Officer, Prior to the underway replenish-
ment evolution, training exercises were held by order of the Com-
manding Officer of the USS SALEM (CA-139), CAPT J. MacGinnis,
USN, and all concerned were exercised and briefed in their re-
spective duties at their particular stations,

From an operational point of view the replenishment opera-
tion itself was an unqualified success, and part of this success
was due to the procedures and methods as outlined in the Replenish-
ment Bill. It is felt that the Replenishment Bill of the USS SALEM
(CA-139) could well be used as the basis for other such bills on

combatant ships of this type,
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APPENDIX A

THE UNDERWAY REPLENISHMENT BILL OF
FHE USS SALEN (CA-1359)

U. S. S. SALLEM (CA-119)
o Fleet Post Office
.P\:"‘.l.‘ Y "-k, \J- Yc

'e 5. Se SALEN INSTRUCTION 4000, 2 2y May 17155

Frome  Conrmanding Offteer
['ons Distribution List "AY and "GY

Subjz Replemishe ent Procedure; publication of

Finels (1) Main Deck Diagram of Conveyor and man hines with hatch

desipgnations by type of stores,

(2) Below Decks Diagram of stores routing lines with store-
roon s layout forward,

(3) Below Deck Diagram-Aft, Starboard,

(1) Below Deck Diagran -Aft. Port,

(5) Alphabetical Ttem histing of storeroom assignment and
route desived description,

(6) Stores routing plan for topside sorting arcas,

(7) Assignment of Personnel plan,

1. Purposc. The purpose of this instruction 1s to promulgate the

replenishment at sea procedure,

2. Objective. The objective of this instruction is to delineate lines of
responsibility, assign personnel to specific tasks, and provide topside
and below decks routing inforn.ation for the stores received so as to
effect replenishment at sea with the maximum of speed and efficiency
with minimum employment of personnel in the evolution while simul-
tancously maintaining a state of combat readiness approximating that

of "general Quarters.,"

3. Discussion, The military necessity of effecting replenishment at
sea while simultancously maintaining an adequate defensive and offensive

Al
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pusition s well recognmized,  In the case of recerving shap the re-
quirement 1s that the ship be orgamzed to replemish at sea rapidly,
accepting cargo at the rate transterred by the delivering ship; and
also that the cargo be sorted, scpregated and struck below at about
the sarr ¢ rate as the cargo s recerved, while sinultancously main-
tatning a state of con bat readiness approxin ating that ot "general
Quarters,' The nnost ettective method of accomplishing this de-
sired readiness position appears to be to utihize to the maxin um the
material handling aids (Chuates, conveyors, and tray lift) which arc
avaitlable at this tune. This procedure 1s desipned to accomplish

the above objective,

4. Procedure:s (a) While in the replenmishiient tormation about three

quaters of an hour betore scheduled alonpside
and not later than the tine of departure from the
waitting hine, the ship will go to General quarters
and sct Replenishiment Zebra, Damage control
parties will make necessary reports to Central
Control,

(b) After sctting Replenishn.ent Zebra the ship will
"Man Replenishment Stations.' At this com-
nmand all personnel will stand fast at General
Quarters except personnel who have replenish-
ment stations as outlined in enclosure (7).

(c) After personnel who are assigned replenishment
stations have been mustered, the Gunnery Officer
will report "Topside stations manned", and Supply
Officer will report, "Below Decks stations manned, "

(d) Matcerials handling equipn ent will be rigged as soon
as possible after mustering personnel at replenish-
ment station,

(e) Stores will be dropped at the Receiving Stations
designated in enclosure (1) where the "Topside
Replenishment personnel' under the direction of
the Gunnery Officer will unload nets, transfer to
sorting areas, move the material along the flow
pattern designated in enclosure (1) to the striking
zones where it will be accepted by the "Lower
Deck Replenishment personnel' under the direc-
tion of the Supply Officey, The stores will be
moved to storerooms in accordance with the flow
pattern outlined in enclosures (2) through (4).
Enclosures (5) and (6) are to be utilized by super-
visors in the sorting areas, through the flow pat-

Al
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tern, and in the storeroor s to deterst ine the
proper distribution of stores for stowape mn ap-
propriate arcas and storeroorn s Naterial should
be moved expeditrously on the nam deck, 1 the
trunks and passageways to avord collection ol
tores topside and to keep the drop points and
striking zones [ron hecomnyg congested,

(1) Supply Departinent personnel under the super-
viston of the Stores Oftwcer, or Ships Store Of -
Doer well direct the flow of stores to the proges
stekinge zones and wall control the orderly move-
toent of stores to below-deck spaces throuph the

ascoof strikine zones heck hists,

Resoonsibihities,  The area of responsihilities to effect the above

olan is as follow s

95
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Cdancellation,

Enpineer Officer - Lochting for mieht replenishment, setting
and resctting Condition Zebra,

rmnery Officer - Assignment of Personnel on Man Deck,
overall sesponsibility for riggime and unripging replenish-
nent Recenving Stations, setting topside conveyors, and han-
dlhing ot stores topside,

Supply Officer - Assignment of replenishment personnel below
decks, riggine below decks conveyors and chutes, handling of
stores below decks, and checking for quantity received,  Flow

paltern supervisors topside are Supply Departiment Personnel,

Je« MAGINNIS

A3

This instruction will remain in effect until cancelled,
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- N\ HATCH

I-141-2
MAIN DECK é

PORT SIDE AFT

C-“J-22--2TA
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ROUTING OF MATERIAL TO DESIGNATED

AREAS AND ST 0 EHOONS

[ ENE

stp s diaded ito two provisionng o

Avva-!-Forwasd Man Deck

STOREIROONS

REACHED BY HATCH

Aveo 1V At Naoan De k

ITEMS STORED IN STOREROON.S

A-H504-A

A-605-172-A

A-106-A

A-406-A

A-411-A

A-413-A

A-415-A

1-.0 Puiace staglny
on ladder tor shde

[ .
on 2nd deck use con-
\'('}'Ul' Lo 1T ove sturoe
toswa.ded to wand-
lass roorn Lo ratod

) >
u'uq

1-34 Shide ~tores to
storeroom thru hatch
2-25

1-34 Slide to «tore-
roon by can.ias chute
thru hatch 2-.44

1-46 Slide to store-
roon by canvas chute
thru hatch 2-44

1-46 Slide to 2nd

deck use roller con-
veyors to n.ove

stores in CPO Quarters
lower to storeroomn.

ENCLOSURE (5)

LSRE S ops Il I iy l%l"(‘.‘t‘d,
Ceveat, bgrs Powderea, Onrion
Dehy,, Potatoos Dohyds, Mayon-

e, Shortering, Spces

A-] Sauce, Macaroni, Mixed Olives,

Mushrooms Canned, Noodles,
Spaghetty, Vincgar

Coffee, Nilk-Evaporated, Milk-
Powdered, Puddings Assorted,
Purepkin, Sugar

Asparagus, Bacon Tinned, Beans-
String, Bceets, Beef Roasted,
Carrots, Chicken, Corn, Corned
Beef Tinned, Corned Beef Hash,
Eggs Powdered, Hamburgers
Tinned, Ham-Chunks Tinned,
Luncheon Meat, Peas, Pimentoes,
Pork Sausage Tinned, Potatoes
Sweet, Salmon, Sauerkraut,

Spinach, Tomatoes, Tor.ato Paste,

Ton ato Puree, Tuna Fish, Turkey

Apples Tinned, Applebutter,

Applesauce, Apricots, Blucberries,

Cherries, Figs, Fruit Cocktail,
Grapefruit Sections, Gelatin, Jam
Assorted, Jelly, Assorted, Mince-
n.eat, Pcaches, Pears, Pineapple,
Prunes, Salad Oil
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TENMS S ITURBED IN STOREROONS
Bakiny Dowder, Beverapge Base,
Jlended 50 e, Baking soda,
o oanet, toocoa, Cranberty Sauce,
Joaer et Datee, Ntk Niedo,
Mustard, Granve Jace, Peanut
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STORES ROUTING

PLAN FOR LOG-REP

Applebutter
Applesauce
All Spices
Cereal Dry
Egps Dehyd,
Chili Sauce
Garhie Salt
Jam Assorted

Nacaron

Mushroon s Canned
Nouodles

Omion Dehyd,
Potatoues Dehyd
Shortening
Spaghetti

Soy Sauce
Worcestshire Sauce

Vincgar

Coffee

Milk Evaporated
Milk Powdered
Pudding Assorted
Sugar Granulated

TURRET #1
HATCH DIRECTLY UNDER
GUN BARRELS

Apples Canned
Apricots Canned
Bacon Canned
Beef Roasted Td.
Beef Canned
Blueberries Td,
Cherries Canned
Corned Beef Td.
Corned Beef Hash
Corn Td.
Cranberry Sauce
Figs Td.
Grapefruit Sections

Lunchecon Meat
Molasses
Peaches

Pears

Pineapple

Pork Sausage Td,
Potatoes Sweet Td.
Prunes

Salad Oil

Salmon
Sauerkraut

Fruit Cocktail
Tomatoes
Tomatoes Paste
Tomatoes Puree

PORT SIDE OF
TURRET #2

— — e w—— . — . — —— — T —a g — —m e — —— — — ——
— e m m— - i A ma— — m—— — e awh emm S e —
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STORES ROUTING PLAN FOR 1LOG-RED (Conttd)

DM Pusder Nilk-Nedo
PBrotter Puoc ke - All
Cheese Ruatsins
s Tea

Jroo Oranye Vieootabio. 1 mesin
J'.; t Blvn(l«-(i

Jinto o Prineappte

Jace Jornat

FROZIEN 'ish, Fruits, Necaio

Barley salt lable
Beans, Blackeved Peas-Split
Beans-Kidney Sugur -Brown
Beans-White Dry Sasar-Powdered

COrniited! S
[ 3 o s oo
ordeKe T

Rice
Rolled Qatls

AFT OF TURRET {3

HATCH 1-140-1
STARBOARD SIDE

HATCH L1-153
ON FANTAIL

t

Ve e varmen



PERSONNEL ASSIGNMENT

I. Toopside Assignment (Gumery > epartnn ent)

Replemshir ent Detail

Mo nned From

With Men

Report To

Drop Staiion f1l
Drop Station #2
Drop Station {3
Dro, Station f

Carry Line From Station #3
Carry Line Fron. Station #3
Carry Line Fron Station #3
Carry Linc From Station f4
Carry Linc Fron Station {4
Carry Line Fron. Fr, 97 Pod
Carry Line Fron Fr. 97 Por

Rollers Fre

Rollers Fr. 55 to 67 Sthd
Rollers Fr. 32 to 68 Port
Rollers Fr, 67 Athwartship
Rollers Fr. 67 to 95 Port
Rollers Fr. 94 Athwartship
Rollers Fr, 94 to 96 Stbd

Haandling Detail:
Forecastle
Frame 46 C/L
Spud Hoist

2. Topside Assignment (Supj!

Responsibility

Receive Invoices-Trans rait Reqn.

Tu _retfl
Tu =—retf
Mt e f59

Tu =rct #3

Mt e 1155
NVit e #3Y
En s=zincers
Tu=—rect {3
En =zincers
Mt e #35
Mt e #37

Tu=—retfl
Tu=—ret#a
Mt e #35
En c=ineers
Mt e #33
Mt am #33

Eng=ineers

Tuxr—ret#l
Tu:—ret#2

Eng=ineers

Total

30
30
30
30

6

20
10
19
10
24
22

o)

o)

[ TN oS T SS I e o Bl oS RN @ 5]
oo

ot

N

319

Rating

y Dep artment) Checkers and Routing Supervisors

No.

Loading Station #1 Sorting Sujervis =1

Sorting and Routing Supervis
Sorting and Routing Supervis

or Forw=vard
or Forw=vard

Routing Supervisor Midships Port
Loading Station #2 Sorting Supervis =71
Sorting and Routing Supervisd Alte
Sorting and Routing Supervisos Aft —

Sorting Areas Supervisor Af
Sorting Areas Supervisor Af

tMt. # =4

Potato Lift 02 Lievel Stowage Super v~ 1SOTS
Loading Station #3 Sorting Supervis =71
Loading Station #4 Sorting Supervis =T

Spud Locker 02 Level

ENC L. &OSURE (7)

ar—d Messenger SK

CHPCLK
CS

SK

SK
LTJG-5C
SH

CS

SH

SK

CS
CHPCLK
LTJG-SC
SK

Total

..Jk)—-—lb—-'[\))—-rdmr—')—-»—‘ww)—‘»—n

26

- e——— o~




Uk

3. Seccond Deck Assignment (Supply Dept.)

Responsibility Rating No.
Mess Hall #3 Portside SK 1
Mess Hall #3 Starboard Side SK ]
Port Side Passageway - Chiefs Mess SK 1
Starboard Side Passageway - Supply Office SK ]
Starboard Side Passageway - Issue Room SK 1
Portside Passageway - Soda Fountain SK 1
Passageway - Turret ff1 SK 1
Passageway - Hatch 2-27 CS 2
2
4, Storeroor. Assignment (Supply Office)
Responsibility Supervisor Working Party
A-406-A
A-504-A 1 CS 11
A-602-1/2A 1 CS 5
A-408-A 1 CS 3
A-411-A 1 C 5
A-413-A 1 CS 5
A-415-A 1 CS 8
C-424-A 1 CS 12
C-519-AE 1 CS 7
Ice Boxes Starboard 1 CS 8
Ice Boxes Port 1 CS 10
10
11 84
Summary
Topside Assignment (Gunnery Depto)- - - - 319
Topside Assignment (Supply Depts) - --- 30
Second Deck Assignment (Supply Depts) - - - 11
Storeroom Assignment (Supply Depts) -- - - 95
Total No., of men assigned - - - - - = oo o c
455

To Replenishment Stations

I e M 1



